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C08L 67/02 
(57) [Claim(s)] 

[Claim 1] Polyester resin 100 parts by weight and phthalic acid 
ester type plasticizer , polyester plasticizer , aliphatic dibasic 
acid ester type plasticizer and aliphatic monobasic acid ester 
plasticizer which are induced from dicarboxylic acid componen 
and diol component , film manufacture doing thecomposition 
which includes plasticizer 1 to 40 parts by weight of at least one 
kind which is chosen from the phosphate ester-based plasticizer 
citric acid ester type plasticizer , epoxy plasticizer , trimellitic 
acid ester type plasticizer , tetrahydrophthalic acid ester type 
plasticizer , glycol plasticizer ,and bisphenol A alkylene oxide 
derivative heat shrink polyester film which becomes. 


WfflLT. JKtlfitt. JKHvHk *+v?*s-fr1tl! 


tZbX\ 7KUx^b>TL/7$rU— h (PET) 


Pescription of the Invention] ( Industrial Area of Application 
) 

This invention regards heat shrink polyester film , furthermor 
e details, are superior in the low temperature shrinkage behavio: 
and uniform contractile etc regard useful heat shrink polyester 
film especially, as thecontraction label for various container. 

( Prior Art ) 

Heat shrink film, making use of property which is contracted 
with reheating,the shrink packaging and contraction label , is 
widely used for cap seal or other application. 

By way, vis-a-vis polyethylene terephthalate (PET) container 
and glass container or other various container vinyl chloride 
resinand polystyrene foam or other uniaxially drawn film are 
used to contraction label which is used as theone for label, 
mainly. Even with among those, heat shrink vinyl chloride 
film is done, because also the low temperature shrinkage 
behavior , printing characteristic are satisfactory, common use. 


l**. *fc. IMsUittttflslfxyuJI^-f^AtJRIB^^ 
O)0JR«ffl^-e*<c^i:t^HIH3i<**. I 


By way, as for vinyl chloride resin, heat resistance is low, hy 
rogen chloride is generatedat time of incineration, or other 
problem is held. In addition, those which use heat shrink vinyl 
chloride film as contraction label,is a problem that contraction 
label and recovery utilization of thePET container is not 
possible together. 

On one hand, heat shrink film of polyethylene terephthalate 
or other polyester resin to be superior in heat resistance, 
because hydrogen chloride does not occur such as, has had 
characteristic which isnot vinyl chloride resin at time of 
incineration, utilization is expected as thecontraction label for 
container which is substituted to heat shrink film ofthe vinyl 
chloride resin. 
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However, as for polyester resin because it has possessed high 
rystallinity, the heat shrink onset temperature is high relatively 
regarding heat shrink film,, it shows tendencywhich shrinkage 
ratio increases suddenly furthermore attendant upon 
thetemperature rise in application of contraction label for 
variouscontainer, there is a problem in point of productivity 
and uniform contractile. 

Then, various improvement propositions have done recently, 
concerningthe heat shrink film of polyester resin. 

As dicarboxylic acid component with transparent which uses < 
opolyester which consists of theethyleneglycol and 1,4-di clo 
hexane dimethanol as terephthalic acid and diol component, 
heat shrink packaging filmwhich has heat seal property is 
proposed to for example Japan Unexamined Patent Publication 
Showa 57 - 42726 disclosure . 

Japan Examined Patent Publication Sho 63 - 7573 number pub 
licly, high crystallinity is eased isophthalic acid by as 
thecopolymer component containing, contraction unevenness 
and improving heat seal property areproposed. 

In addition, it is disclosed in Japan Examined Patent Publicati 
n Sho 64 - 103 32 disclosure concerning high shrinkage 
polyester film whichthe composition which consists of 
copolyester of amorphous which is inducedfrom tetra phthalic 
acid or its derivative and ethyleneglycol and 1,4-di clo hexane 
dimethanol and polyester polymer which consists of 
terephthalic acid or its derivative and ethyleneglycol film 
manufacture drawing is done. 

With above-mentioned prior literature, copolyester of amorp 
hous, or, copolyesterand crystalline polyester of amorphous 
are mixed as starting material of heat shrink polyester film, 
thosewhich control crystallization of polyester are used. As foi 
these, shrinkage ratio is large in comparison with heat shrink 
film whichdesignates crystalline polyester terephthalate as 
starting material, heat seal strength is large, contraction force 
stress isdecreased, it is assumed that contraction unevenness, 
ease of tearing of the heat sealed section is improved. 

But, with these Prior Art, as for heat shrink polyester film whi 
ch still has sufficient shrink property itis not acquired. 

Namely, shrinkage ratio increases suddenly with temperature v 
here as for theheat shrink polyester film of above-mentioned 
public knowledge, when you compare to heat shrink vinyl 
chloridefilm, shrink temperature is high as still, it has possessed 
deficiency thatfurthermore starts contraction. 

Because of this, problem such as decrease of productivity with 
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the shrink step and occurrence of contraction unevenness is not 
avoided. Especially, when it uses, in portion of neck and 
portion ofthe torso as contraction label of container where such 
as bottle thesize differs increase of sudden shrinkage ratio 
which accompanies temperature rise causesthe nonuniform of 
adhesion, and warp of printing in regard to utilitybecomes 
serious problem. 

( Problems That Invention Seeks to Solve ) 

As for object of this invention, low temperature shrinkage rati 
o being satisfactory, at thesame time, it is to offer heat shrink 
polyester film which can achieve uniformcontraction which 
does not have contraction unevenness. 

As for these inventors, In order to overcome problem which af 
orementioned Prior Art hasresult of diligent research, Is inducec 
from dicarboxylic acid and diol component to polyester resin 
which, phthalic acid ester type plasticizer , polyester 
plasticizer , aliphatic dibasic acid ester type plasticizer , film 
manufacture doing aliphatic monobasic acid ester plasticizer , 
phosphate ester-based plasticizer , citric acid ester type 
plasticizer , epoxy plasticizer , the trimellitic acid ester type 
plasticizer , tetrahydrophthalic acid ester type plasticizer and 
glycol plasticizer , making use of composition whichcombines 
bisphenol A alkylene oxide derivative or other plasticizer, fact 
that uniform contraction where as forthe heat shrink polyester 
film which it acquires, contraction increases gradually shrink 
temperatureas it can decrease to like heat shrink vinyl chloride 
film, attendant upon temperature riseof film, does not have 
contraction unevenness can be achieved wasdiscovered. 

Completing this invention, it is something which reachs point 
of on thebasis of these knowledge. 

(means in order to solve problem) 

According to this invention, polyester resin 100 parts by weig 
ht and phthalic acid ester type plasticizer , polyester 
plasticizer , aliphatic dibasic acid ester type plasticizer and 
aliphatic monobasic acid ester plasticizer which are induced 
from dicarboxylic acid component and diol component ,the 
film manufacture doing composition which includes plasticizer 
to 40 parts by weight of at least one kind whichis chosen from 
phosphate ester-based plasticizer , citric acid ester type 
plasticizer , epoxy plasticizer , trimellitic acid ester type 
plasticizer , tetrahydrophthalic acid ester type plasticizer ,the 
glycol plasticizer , and bisphenol A alkylene oxide derivative 
heat shrink polyester film which becomes is offered. 

You detail below, concerning this invention. 

( polyester resin ) 
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Is used with this invention as for polyester resin which, It is in. 
uced from dicarboxylic acid component and diol component 
polyester resin , Or it is induced from hydroxycarboxylic acid 
component polyester resin , Or being a mixture of those, to be, 
As dicarboxylic acid component, terephthalic acid , 
isophthalic acid , phthalic acid , naphthalenedicarboxylic acid 
diphenylene dicarboxylic acid , diphenylether di can Bonn acid 
phenylene di acetic acid , adipic acid , azelaic acid , sebacic 
acid , As diol component such as oxalic acid , succinic acid , 
malonic acid , glutaric acid , pimelic acid , suberic acid , 
dodecanedioic acid , cyclohexane dicarboxylic acid and carboi 
dioxide , it can list hydroxybenzoic acid , oxy alkyl benzoic 
acid , oxy alkoxy phenylacetic acid , the oxynaphthoic acid 
and glycolic acid etc, as hydroxycarboxylic acid component 
such as ethyleneglycol , propylene glycol , neopentyl glycol , 
butanediol , hexanediol , 1,4 - cyclohexane dimethanol , 
diethylene glycol , polyalkylene glycol , xylene glycol , 
hydroquinone , resorcinol , dihydroxy biphenyl and alkylene 
oxide adduct ofthe bisphenolA. 


With among those and 50 mole% or greater of dicarboxylic a 
cid nature to be terephthalic acid, thosewhich polyester resin 
where 50 mole% or greater of diol component is 
ethyleneglycol uses to beeasy to control crystallization, because 
it is superior in heat seal property, it isused for especially ideal 


TK'JxxT^WSfifltLrf*. x^b>?'jzi-;u 
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Plasticizer which is used with this invention, as before inscribe 
it is aplasticizer of at least one kind which is chosen from 
plasticizer, but furthermore itillustrates in detail. 

As phthalic acid ester type plasticizer, you can list dibutyl pht 
halate , dioctyl phthalate , diheptyl phthalate or other dialkyl 
phthalate esters and the dibenzyl phthalate etc. 


As polyester plasticizer, ethyleneglycol , propylene glycol , 1 
,3 - butanediol and 1,6 - hexanediol etc andyou can list adipic 
acid , sebacic acid and polymer etc of phthalic acid. 

As aliphatic dibasic acid ester type plasticizer, dioctyl adipate 
diisodecyl adipate and azelaic acid ti octyl , you canlist azela 
acid di hexyl , dioctyl sebacate and diisooctyl sebacate etc. 


As aliphatic monobasic acid ester plasticizer, you can list but> 
stearate , amyl stearate and butyl oleate etc. 


As phosphate ester-based plasticizer, you can list trioctyl phos 
phate , triphenyl phosphate and diphenyl phosphate 2 - 
ethylhexyl etc. 
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As citric acid ester type plasticizer, you can list tributyl citrat< 
acetyl tributyl citrate and acetylcitric acid tri 2 - ethylhexyl 
etc. 

As epoxy plasticizer, you can list epoxidized soybean oil , ep 
oxidized linseed oil and octyl epoxystearate etc. 

As trimellitic acid ester plasticize> > v jp7 acid tribut 
yl , you can list trimellitic acid tri hexyl and the trioctyl 
trimellitate etc. 

As tetrahydrophthalic acid ester type plasticizer, you can list 
dioctyl tetrahydrophthalate and diisocecyl 
tetrahydrophthalate etc. 

As glycol plasticizer, you can list polyethylene glycol and p< 
lyethylene glycol benzoate etc. 

In addition, ethylene oxide or it can increase compound which 
adds thepropylene oxide in bisphenol A as bisphenol A 
alkylene oxide derivative. 

With respective alone, or 2 kinds or more combining, you can 
use theseplasticizer. 

( proportion ) 

Mixture fraction of above-mentioned polyester resin and abov 
e-mentioned plasticizerin this invention is plasticizer 1 to 40 
parts by weight vis-a-vis polyester resin 100 parts by weight, 
preferably 2 to 30 parts by weight , furthermoreis preferably 3 
to 15 parts by weight. 

You control crystallization of polyester resin by combining at 
ove-mentionedplasticizer, at same time, between molecular 
chain you can make slipeasy, when it makes heat shrink film, il 
becomes possible gradually to startcontraction from low 
temperature. When compounded amount of these plasticizer is 
under 1 part by weight, slip betweenthe molecular chain low 
temperature shrinkage behavior becomes insufficient ones not 
to happen in fully ,when conversely, it exceeds 40 parts by 
weight, when producing heat shrink film, themodulus of film 
decreasing considerably in drawing temperature, becomes 
thedrawing difficult, heat shrink film is not acquired. 

Furthermore, it is possible to combine filler and colorant or ot 
her additive in thecomposition in this inventing according to 
desire. 

(Production of heat shrink non- film) 
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Melt extrusion it does resin composition which includes with p 
olyester resin and theplasticizer, in sheet with conventional 
method, with T-die method , and tubular method etcobtains 
undrawn film. Next, heat shrink polyester film is acquired by I 
5 to 6-fold extent drawing at least in uniaxial directionthe 
undrawn film with roll , tenter and tubular method etc. 

(Action) 

Containing specific plasticizer of above-mentioned sort, heat s 
hrink polyester film whichit acquires has had low temperature 
shrinkage behavior approximately of almost same 70 °Cas 
heat shrink vinyl chloride film with action of plasticizer. 

Furthermore, from temperature which thermal contraction sta 
rts attendant upon thetemperature rise, tendency which heat 
shrink increases gradually is shown. 

Therefore, This heat shrink polyester film, Thin place like po 
rtion of bottle or other neck and, when it uses, as 
thecontraction label of container which possesses thick place 
likethe portion of torso because shrinkage ratio increases 
gradually, thinplace applying on thick place, applying label for 
contractionof cylinder, there are not times when contraction 
becomes nonuniform,the adhesion is satisfactory, either warp 
of printing does notoccur. 

Because it is superior in heat resistance in comparison with the 
se of the vinyl chloride resin, it uses this heat shrink polyester 
film, does retort treatment as contraction label forthe for 
example PET container, and label does not become deformed. 

In addition, like vinyl chloride resin there are not times when 
hydrogen chloride isgenerated at time of incineration. 
Furthermore, because this heat shrink polyester film consists of 
PET container and same kind starting material,the recovery and 
reuse of PET resin is possible with while label is attached. 

This way, as for heat shrink polyester film of this invention, i 
n order to contract with the low temperature, in comparison 
with conventional heat shrink polyester film, productivity 
improves, at sametime, shrinkage ratio increases gradually 
because attendant upon temperature riseof film, or other where 
contraction unevenness does not occurthe shrink property 
which is superior is shown. 

( Working Example ) 

Below, concerning this invention, listing Working Example a 
nd Comparative Example, you explainconcretely. 

Furthermore, as for parts by weight below section you inscrih 
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esimply. 

(Working Example 1) 

Dicarboxylic acid component consists of terephthalic acid, co 
mposition which consists of dibutyl phthalate (DBP) 5 partas 
copoly ester 100 parts and plasticizer where diol component 
consists of ethyleneglycol 70 mole% andthe 1,4 - cyclo hexa 
dimethanol 30 mole% melt extrusion was done, undrawn film o: 
thickness 120 m was acquired. 

With 80 °C in transverse direction drawing this undrawn film i 
n 3.0 time, itacquired heat shrink film of thickness 40 m. 

Concerning this heat shrink film, each shrinkage ratio of trans 
verse direction in every 10 °C of thetemperature region of 60 
°C to 1 1 0 °C was measured. 

sample in transverse direction it cut off measurement of shrin 
kage ratio, in thelength 100 mm , and width 10 mm 5 min 
contracting in hot air which is setto measurement temperature, 
it measured shrinkage ratio. 

( Working Example 2 to 19) 

As shown in Table 1, other than using composition which cons 
ists ofthe polyester resin 100 parts and plasticizer 5 part 
respectively, you obtained heat shrink film tosimilar to 
Working Example 1, appraised in same way. 

( Comparative Example 1 to 2) 

As shown in Table 1 , besides plasticizer is not used making ui 
of thepolyester resin, you obtained heat shrink film to similar 
to Working Example 1, appraised inthe same way. 

Lumping together Working Example 1 to 19 above, and result 
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As been clear from Table 2 , as for heat shrink polyester film c 
f this invention, it ispossible to contract with 70 °C vicinity 
which is a thermal contraction onset temperature of heat 
shrink vinyl chloridefilm low temperature. Furthermore, 
important thing, as shrink temperature rises, is to show 
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tendencywhere shrinkage ratio gradually becomes large. 
Therefore, nonuniform contraction phenomenon due to rise of 
sudden shrinkage ratiocan be overcome. 

Vis-a-vis this, heat shrink polyester film of Comparative Exair 
pie 1 to 2 which does not use plasticizer,the heat shrink onset 
temperature being 80 °C, has shown rise of sudden shrinkage 
ratio. 

(Advantages of invention) 

According to this invention, low temperature contraction bein 
g possible, at sametime, heat shrink polyester film which is 
superior in uniform contractile which does not havecontraction 
unevenness can be offered. 

Heat shrink polyester film of this invention, heat resistance b 
eing satisfactory, like vinyl chloride resinare not times when 
hydrogen chloride is generated at time of incineration. 
Furthermore, attendant upon shrink temperature rise, without 
shrinkage ratio increasingsuddenly, because uniform contractioi 
which increases gradually ,does not have contraction unevenness 
can be achieved, especially, itis useful in field of contraction 
label for PET container or other variouscontainer. 
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